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THE MEARS CHLORINATION PROCESS. 
By WILKINS U. GREENE, Ph.B. 
[A paper read at the Stated Meeting of the Franklin Institute, March 15,1882 
Gold was first discovered about the twenty-seventh or the twenty- 
eighth century before the Christian era. It occurs in three classes of 
deposits: 1st. Placer, formed by the action of water and frost on 
mountain sides, containing auriferous quartz veins. 2d. Segregated 
veins in metamorphic rocks. 3d. Fissure veins, where it is mingled 
with ores of iron, lead, silver, etc. 
The extraction of gold from its ores is commonly effected in three 
ways, viz. : Smelting, amalgamation and chlorination, depending 
primarily upon the character and value of the ore. 
The latter method, which has been hitherto chiefly known as the 
Plattner process, consists briefly in the treatment of properly roasted 
ore wit,h chlorine gas. 
The apparatus consists of a rectangular or cylindrical box, with a 
cover, which can be luted down ; the roasted ore is placed on a false 
bottom and the chlorine allowed to percolate through the mass from 
the bottom ; when the chlorine has reached the top, the cover is luted 
down and left for from fifteen to forty hours, in order to allow the 
gold in the ore to be converted into the chloride which is soluble in 
water ; the gas left in the apparatus, aft’er treatment, is practically 
thrown away, increasing the cost of working. 
Upon treating the ore with water and filtering a solution is obtained 
which may contain 90 per cent. of the gold in the ore ; an addition of 
ferrous sulphate now reduces the gold, which appears as a dark powder; 
this is collected and melted into a button of very fine bullion. 
The Mears Process of chlorination is based upon the use of the gas 
under pressure. 
The advantages attendant upon this modification, demonstrated on 
a working scale, are quicker work, larger percentage of extraction, no 
practical waste of gas and consequently less cost. 
The apparatus used in this process is as follows : Chlorine gas is 
evolved in the generator A from a mixture of common salt, binoxide 
of manganese and sulphuric acid, in proportions of about one part of 
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manganese, two parts of salt and three parts of sulphuric acid ; or the 
gas may be produced by chlorinated lime (commonly known as bleach- 
ing powder) and sulphuric acid, the choice depending on the price and 
facility of transportation. 
The reactions are : 
MnO, + 2NaCl+ 3HaO 4 = MnSO, + NaHSO, + 2H,O + Cl,. 
*(CaClO),CaC1,+2H,SO, = 2CaSO,+2H,O+Cl,. 
The salt and manganese binoxide are mixed together and introduced 
into the generator through an opening provided with a cover and 
clamp ; a small quantity of water and the acid are added through the 
funnel, and the materials mixed by means of a stirrer. The gas passes 
from the generator through a wash-bottle containing pure water, which 
absorbs any hydrochloric acid which may be formed ; it then enters the 
gasometer. 
A pump H with its connections forces the gas into a receiver F, 
which stores an amount of gas under pressure of say, 50 pounds, ss 
indicated by the attached gauge. 
The chlorinator E, which receives the charge of ore, is an iron 
barrel revolving horizontally upon trunions. A’ one ton chlorinator is 
42 inches in diameter and 54 inches in length, and makes 8 to 10 
revolutions per minute. Like all the apparatus exposed to the gas, it 
is lined with lead ; this lining has attached a series of ridges which 
assist the mixing of the charge ; it also has a pocket of lead which is 
used when chlorine is produced by means of chlorinated lime. 
The convex surface of the chlorinator has a charging hole, central 
between the trunions, and opposite is a man-hole. Through .one of the 
trunions passes the goose-neck or pipe for the entrance of chlorine- 
it passes through a glass stufing box, packed with asbestos, and held in 
position with a brass gland ; inside it makes a vertical turn, and near 
the top a short turn in the direction of revolution ; a branch pipe 
carries pressure and vacuum gauges and ma,y be connected with a 
water column exhaust or pump. 
Filtering vessels of iron, lined with lead, provided with perforati 
false bottoms of slate or tiles, upon which is placed quartz sand’6f 
different degrees of fineness, the upper layer being of &nest sand ; 
these receive the mass from the chlorinators. 
* It is not certain that this reaction is 80 simple. The resulting product probablf 
contains hypochlorous acid. 
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The filtered liquid then passes to the precipitating tank, and after 
treatment with the precipitant passes into the settlers. The operation 
is aa follows : 
The sulphurets, concentrated or not, are first roasted carefully to a 
dead or sweet roast. 
The choice of a furnace is an open matter. It is found that the 
continuous feeding and discharging furnace is not sure to give a roast 
as required for chlorination-the form generally used is the reverbera- 
tory, with one or more hearths. After roasting, the ore is cooled, the 
requisite charge is introduced into the chlorinator through a hopper, 
with a quantity of water; after clamping down the cover of the 
chlorinator a vacuum is produced, with the water column or pump, in 
order that the gas may not be diluted with air. The chlorinator is 
then made to revolve ; the proper valves are opened, all the others 
being closed, and the chlorine enters until the required pressure is 
reached. The charge being thoroughly mixed, by means of the 
ridges, rapidly absorbs the gas by the formation of chlorides of gold, 
and of the other metals which may exist in the roasted ore and may 
necessitate a second communication with the receiver. 
At the end of from one to three hours the exceM of gas is allowed 
to flow back into the gasholder, through other values shown in plat? 
The chlorinator is now discharged into a trough connecting with 
one of the filters, over which the mass spreads to a depth of 3 to 4 
inches. A quantity of wash-water is now let into the filter from a 
hose, and meanwhile the chlorinator receives a new charge. The 
filtrate and washings go to the precipitating tank where, after blowing 
a jet of steam or air through the liquid, in order to eliminate as much 
as possible of the chlorine gas contained in it, the presence of which 
would necessitate a larger use of the precipitant, a small quantity of a 
freshly prepared solution of ferrous sulphate (made by treating scrap 
iron with sulphuric acid) precipitates the gold as a dark-brown powder 
of extreme fineness. Large wooden settlers receive the contents of the 
tank for 12 hours alternately. 
The settlers may be cleaned at long intervals, and the cement gold is 
then dried, smelted and cast into ingots. 
The process, by careful working, extracts from 96 to 99 per cent. of 
be gold contained in the ore, varying in time and pressure with the 
mrse or fine nature of the gold and the amount of other soluble sub- 
stances the ore may contain. The time consumed in the operations 
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varies from 15 minutes to 34 hours and the pressure from 20 to 40 
pounds. 
The usual precipitant employed to throw down the gold in metallic 
conditions, as already mentioned, is the ferrous sulphate. Numerous 
other reagents or substances may be used, as subchloride of arsenic; 
sulphurous acid, sulphuretted-hydrogen, phosphorus; also, coal, saw- 
dust, etc. 
A patent has been issued to W. M. Davis, of Philadelphia, for the 
method of precipitating gold from its solution by allowing the same 
to pass through barrels of charcoal. The gold deposited on the carbon 
is subsequently obtained by calcination. 
Mr. Davis had, previous to the issue of his patent, purchased the 
right to use the Mears Chlorination Process in North Carolina. 
This chlorination process is especially adapted to gold ores, but ore 
containing gold and silver may be wrought and the silver extracted. 
This is accomplished by making a chloridizing roast., by the addition 
of a quantity of common salt at. the end of the roast which converts 
the silver into the chloride, the process is then carried on as if no 
silver were present until the gold has been leached out of the ore; 
then a solution of hyposulphite of lime is introduced into the filter 
which dissolves out the silver, which is afterwards precipitated by sul- 
phide of lime. 
The question is asked whether the workmen are not affected un- 
pleasant,ly by the gas ? They are, if they breathe too much of it, 
but an apparatus can be so constructed that the air in the working- 
room can be kept comparatively free from the gas. 
A long box is constructed, which is suspended near the ceiling, 
,terminating on the outside of the building. At the end of this box 
is a powerful jet of steam or air, which causes a vacuum in the box 
and produces a constant draught upwards in the room. 
The cost of the process depends on’ the price of labor, fuel, etc., 
the cost of treating a ton of ore varying from $1 t,o $3, exclusive of 
the roasting. 
Works of fifty tons per day capacity, including best machinery, with 
steam-power for crushing, pulverizing, roasting, chlorinating and 
reducing to bullion, cost from $20,000 to $30,000. 
Chlorination works, capable of handling ten tons per day of con- 
centrated o~selected sulphurets, can be attached to a stamp mill where 
power and pulverizing machinery are already in use, for an-extra out- 
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lay of from $3000 to $5000, which will provide two chlorinators and 
all necessary filters, precipitating tanks, a retort and gas-holder, etc. 
Roasting. Chlorination. Results per net ton. 
Time. Time. Pres. Extracted. Tailings. -Fire assay. Dif.+or- 
1. 6 hrs. 2 hrs. 35 lbs. $58.55 $1.24 $62.01 +$2.22 
2. 1Q hrs. 25 lbs. 20.00 .41 21.43 + 1.02 
3. 10 hrs. 3 hrs. 25 lbs. 15.58 1.13 16.21 - .50 
4. 4 hrs. 1 hr. 25 Ibs. 18.98 .34 18.60 - .72 
5. 8 hrs. 3 hrs. 40 lbs. 48.77 .83 50.32 - .72 
6. 10 hrs. 3 hrs. 25 lbs. 41.11 .41 42.37 - .85 
1 
Bilica, 10.26 
Sulphur, 41.81 
Iron, 37.23 
Copper, 
Lime, 
Totd, 
1. 
2. 
3. 
89.30’ 
fiNAI,YSES. 
7;50 
3 
11.11 
15.10 47.67 
12.25 40.06 
-05 -59 
99.90 99.43 
Bunker Hill, Cal. 4. 
Boulder Co., Col. 5. 
Bob-tail, Col. 6. 
72:67 29!73 18.38 6 
Pyrite. 
i-99 25.23 35’10 
5.09 21.48 37.00 
2.03 
406 1.60, 
79.75” 62*70* 92.08” 
Nova Scotia. 
Colorado Ore. 
Plumas-National, Cal. 
Injurious Elements of Illuminating Glaa-M. Pobek, of 
Breslau, finds that the chief poisonous agent in illuminating gas is 
carbonic oxide. In some cases, when the gaa traverses a stratum of 
ground which is not yet saturated, it deposits the hydrocarbureta which 
give it ita characteristic odor and then diffuses itself in dwellings with- 
out its presence being perceived. In such cases the danger of explo- 
sion is added to that of poisoning. Explosions are comparatively 
rare, because the definite proportions which are required for an explo- 
sive mixture axe not present. When the gas is imperfectly burnt, a~ 
in heating apparatus, there is an excess of moisture which is injurious 
to health. - C’hron. Indwtr. C. 
* Incomplete analysis. 
